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(57) A cooling fan (16B) fixed to an axial-direction
end surface of at least one of a pair of rotor cores (9A,
9B) of a rotating electric machine (1) for vehicle is located
so as not to interfere with an area on an extension line
in the longitudinal direction of a permanent magnet (28),
i.e., an insertion path (30) through which the permanent
magnet (28) is inserted into a magnet holding portion
(27). Thus, the permanent magnet (28) can be provided

to the magnet holding portion (27) after the cooling fans
(16A, 16B) are fixed to the axial-direction end surfaces
of the rotor cores (9A, 9B) by welding, and therefore it is
possible to avoid such a trouble in which the permanent
magnet (28) is demagnetized or is magnetized in an un-
desired direction due to a magnetic field or heat caused
when the cooling fans (16A, 16B) are welded.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a rotor of a ro-
tating electric machine for vehicle and a method for man-
ufacturing the same.

BACKGROUND ART

[0002] As a rotor of a rotating electric machine for ve-
hicle such as an AC electric generator, a rotor using a
Lundell-type rotor core is known. A pair of Lundell-type
cores each have a plurality of claw-shaped magnetic
poles around the outer circumference thereof, and are
arranged so as to be opposed to each other in the axial
direction with their claw-shaped magnetic poles engaged
with each other. Permanent magnets are provided be-
tween the claw-shaped magnetic poles adjacent to each
other in the circumferential direction, to prevent leakage
of a magnetic flux between the claw-shaped magnetic
poles.
[0003] As a conventional example of a rotor using a
Lundell-type core, Patent Document 1 discloses a rotor
in which each claw-shaped magnetic pole has flange por-
tions protruding in the circumferential direction at the out-
er-diameter-side end, to inhibit permanent magnets from
moving in the centrifugal direction.
[0004] As a conventional method for manufacturing a
rotor of a rotating electric machine for vehicle, Patent
Document 2 discloses a method in which, before a rotor
shaft is press-fitted to a pair of claw-shaped magnetic
poles provided so as to be opposed to each other, per-
manent magnets are inserted between the claw-shaped
magnetic poles. In addition, Patent Document 3 discloses
a method in which, before a cooling fan is welded to an
axial-direction end surface of a rotor core, permanent
magnets are inserted between claw-shaped magnetic
poles.
[0005] Further, Patent Document 4 discloses a method
in which, at the time of fixing a cooling fan to an axial-
direction end surface of a rotor core, resistance welding
is performed with a plus-side welding electrode and a
minus-side welding electrode both in contact with one
surface of the cooling fan. According to Patent Document
4, simultaneous welding at two locations, which has con-
ventionally required two pairs of welding electrodes, can
be performed with one pair of welding electrodes, and
welding current can be reduced.

CITATION LIST

PATENT DOCUMENT

[0006]

Patent Document 1: Japanese Laid-Open Patent
Publication No. 2013-162668

Patent Document 2: CN102738978
Patent Document 3: CN101789652
Patent Document 4: Japanese Laid-Open Patent
Publication No. 2010-74982

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] In the rotors configured as described above,
each permanent magnet is magnetized in such a direc-
tion as to reduce a leakage magnetic flux between the
claw-shaped magnetic poles adjacent to each other with
the permanent magnet therebetween. Meanwhile, as
shown in Patent Document 2 and Patent Document 3, in
the conventional rotor manufacturing methods, a cooling
fan is fixed to the axial-direction end surface of the rotor
core by resistance welding after permanent magnets are
inserted between the claw-shaped magnetic poles.
[0008] At this time, due to a magnetic field caused by
large current in the welding, a trouble in which the per-
manent magnets are demagnetized or are magnetized
in undesired directions occurs. In the rotor manufacturing
method disclosed in Patent Document 4, the welding cur-
rent is reduced so that unnecessary magnetization of the
permanent magnets is suppressed, but the influence of
a magnetic field caused by the welding current cannot
be completely prevented.
[0009] Even a welding method such as laser welding
not using current causes a trouble in which permanent
magnets are demagnetized by heat input. If the perma-
nent magnets are demagnetized or are magnetized in
undesired directions, a magnetic flux is not assuredly
passed between the stator and the claw-shaped mag-
netic poles, thus causing a problem of increase in a leak-
age magnetic flux.
[0010] The present invention has been made to solve
the above problem, and an object of the present invention
is to provide a rotor of a rotating electric machine for
vehicle and a manufacturing method therefor that enable
the rotor to be manufactured while welding of a cooling
fan does not influence the magnetic force of permanent
magnets.

SOLUTION TO THE PROBLEMS

[0011] A rotor of a rotating electric machine for vehicle
according to the present invention includes: a pair of rotor
cores each having a plurality of claw-shaped magnetic
poles at an outer circumference thereof, the pair of rotor
cores being provided so as to be opposed to each other
in an axial direction such that the claw-shaped magnetic
poles of the pair of rotor cores are engaged with each
other; a rotor shaft to which the pair of rotor cores are
fixed; a bar-shaped permanent magnet provided at a
magnet holding portion formed by the claw-shaped mag-
netic poles adjacent to each other in a circumferential
direction; and cooling fans fixed to axial-direction end
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surfaces of the pair of rotor cores, wherein the cooling
fan fixed to the axial-direction end surface of at least one
of the pair of rotor cores is located so as not to interfere
with an area on an extension line in a longitudinal direc-
tion of the permanent magnet.
[0012] A method for manufacturing a rotor of a rotating
electric machine for vehicle according to the present in-
vention includes the steps of: press-fitting a rotor shaft
into a pair of rotor cores each having a plurality of claw-
shaped magnetic poles at an outer circumference there-
of, the pair of rotor cores being provided so as to be op-
posed to each other in an axial direction such that the
claw-shaped magnetic poles of the pair of rotor cores are
engaged with each other; fixing cooling fans, by welding,
to axial-direction end surfaces of the pair of rotor cores
into which the rotor shaft has been press-fitted; and in-
serting a bar-shaped permanent magnet into a magnet
holding portion formed by the claw-shaped magnetic
poles adjacent to each other in a circumferential direction
of the pair of rotor cores to which the cooling fans have
been fixed, from an axial-direction end surface side of at
least one of the pair of rotor cores, wherein the cooling
fan fixed to the axial-direction end surface, of the pair of
rotor cores, on a side to which the permanent magnet is
inserted is located so as not to interfere with an insertion
path through which the permanent magnet is inserted
into the magnet holding portion.

EFFECT OF THE INVENTION

[0013] In rotor of a rotating electric machine for vehicle
according to the present invention, the cooling fan fixed
to the axial-direction end surface of at least one of the
pair of rotor cores is located so as not to interfere with
the area on the extension line in the longitudinal direction
of the permanent magnet. Therefore, it is possible to pro-
vide the permanent magnets into the magnet holding por-
tions in a state in which the cooling fans are fixed to the
axial-direction end surfaces. Thus, the permanent mag-
nets are not influenced by a magnetic field or heat caused
when the cooling fans are welded. Therefore, leakage of
a magnetic flux between the claw-shaped magnetic poles
can be assuredly prevented.
[0014] In the method for manufacturing the rotor of a
rotating electric machine for vehicle according to the
present invention, the permanent magnet is inserted into
the magnet holding portion after the cooling fans are fixed
to the axial-direction end surfaces of the pair of rotor
cores by welding. Thus, the manufacturing can be per-
formed while welding of the cooling fans does not influ-
ence the magnetic force of the permanent magnets, and
leakage of a magnetic flux between the claw-shaped
magnetic poles can be assuredly prevented.
[0015] Objects, features, aspects and effects of the
present invention other than the above ones will become
more apparent from the following detailed description of
the present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

[FIG. 1] FIG. 1 is a front view of a rotating electric
machine for vehicle according to embodiment 1 of
the present invention.
[FIG. 2] FIG. 2 is a sectional view of the rotating elec-
tric machine for vehicle according to embodiment 1
of the present invention.
[FIG. 3] FIG. 3 is a side view of a rotor of the rotating
electric machine for vehicle according to embodi-
ment 1 of the present invention in a state in which
permanent magnets are not placed.
[FIG. 4] FIG. 4 is a partial side view showing claw-
shaped magnetic poles and permanent magnets of
the rotor of the rotating electric machine for vehicle
according to embodiment 1 of the present invention.
[FIG. 5] FIG. 5 is a partial sectional view showing the
claw-shaped magnetic poles and the permanent
magnet of the rotor of the rotating electric machine
for vehicle according to embodiment 1 of the present
invention.
[FIG. 6] FIG. 6 is a partial sectional view showing a
modification of the claw-shaped magnetic poles and
the permanent magnet of the rotor of the rotating
electric machine for vehicle according to embodi-
ment 1 of the present invention.
[FIG. 7] FIG. 7 is a sectional view illustrating a meth-
od for manufacturing the rotor of the rotating electric
machine for vehicle according to embodiment 1 of
the present invention.
[FIG. 8] FIG. 8 is a sectional view illustrating the
method for manufacturing the rotor of the rotating
electric machine for vehicle according to embodi-
ment 1 of the present invention.
[FIG. 9] FIG. 9 is a schematic view showing an axial-
direction end surface of the rotor of the rotating elec-
tric machine for vehicle according to embodiment 1
of the present invention.
[FIG. 10] FIG. 10 is a sectional view showing a rotor
of a rotating electric machine for vehicle according
to embodiment 2 of the present invention.
[FIG. 11] FIG. 11 is a schematic view showing an
axial-direction end surface of the rotor of the rotating
electric machine for vehicle according to embodi-
ment 2 of the present invention.

DESCRIPTION OF EMBODIMENTS

Embodiment 1

[0017] Hereinafter, a rotor of a rotating electric ma-
chine for vehicle according to embodiment 1 of the
present invention will be described with reference to the
drawings. FIG. 1 is an axial-direction front view of the
rotating electric machine for vehicle according to the
present embodiment 1, and FIG. 2 is a sectional view of
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a part indicated by line A-A as seen in the arrow direction
in FIG. 1. FIG. 3 to FIG. 6 illustrate the rotor according
to the present embodiment 1. FIG. 7 and FIG. 8 illustrate
a method for manufacturing a rotor according to the
present embodiment 1. In the drawings, the same or cor-
responding parts are denoted by the same reference
characters.
[0018] As shown in FIG. 2, the rotating electric machine
1 for vehicle according to the present embodiment 1 is a
control-device-integrated rotating electric machine in-
cluding a rotating electric machine body 2 and a control
device 3 mounted to the rotating electric machine body
2, and is configured as a brush-equipped AC motor/gen-
erator to be mounted to a vehicle driven by an internal
combustion engine.
[0019] The rotating electric machine body 2 includes
a cylindrical stator 4, a rotor 7 provided inside the stator
4, a case 11 supporting the stator 4 and the rotor 7, brush-
es 20, and the like. The stator 4 includes a cylindrical
stator core 5 and a stator winding 6 as an armature wind-
ing provided to the stator core 5. The stator winding 6
includes one or a plurality of three-phase AC windings
each formed by star-connection or delta-connection,
whereby AC voltage is induced along with rotation of the
rotor.
[0020] The rotor 7 includes a rotor shaft 8, a pair of
rotor cores 9A, 9B fixed to the rotor shaft 8, and a rotor
winding 10 as a field winding surrounded by the rotor
cores 9A, 9B. The rotor cores 9A, 9B are Lundell-type
cores and form so-called claw-pole-type magnetic poles.
[0021] The rotor cores 9A, 9B each have a cylindrical
boss portion 9a having a through hole at the center part
in the diameter direction, a disk portion 9b provided at
an axial-direction end of the boss portion 9a, and a plu-
rality of, e.g., eight claw-shaped magnetic poles 9c ex-
tending in the axial direction from the outer circumference
of the disk portion 9b. The plurality of claw-shaped mag-
netic poles 9c are arranged at an equiangular pitch in the
circumferential direction.
[0022] The pair of rotor cores 9A, 9B configured as
described above are arranged so as to be opposed to
each other in the axial direction such that end surfaces
of their boss portions 9a abut on each other and their
claw-shaped magnetic poles 9c are engaged with each
other, and the pair of rotor cores 9A, 9B are fixed to the
rotor shaft 8 press-fitted to through holes 9f of the boss
portions 9a. In addition, bar-shaped permanent magnets
28 are provided in magnet holding portions 27 formed by
the claw-shaped magnetic poles 9c adjacent to each oth-
er in the circumferential direction.
[0023] The case 11 includes a front bracket 12, a rear
bracket 13, and fastening bolts 14, made of metal. The
stator core 5 is held between the front bracket 12 and
the rear bracket 13, and fixed by being fastened with a
plurality of fastening bolts 14. The front bracket 12 and
the rear bracket 13, which have substantially bowl
shapes, each have a plurality of intake holes at the bottom
and a plurality of exhaust holes at both shoulder portions

on the outer circumference.
[0024] The rotor shaft 8 penetrates the front bracket
12 and the rear bracket 13 and are rotatably supported
with a pair of bearings 15 respectively provided to the
front bracket 12 and the rear bracket 13. The outer cir-
cumferences of the rotor cores 9A, 9B are opposed to
the inner circumference of the stator 4 with a predeter-
mined gap therebetween. In addition, cooling fans 16A,
16B for blower which are rotated integrally with the rotor
7 are fixed to the axial-direction ends of the rotor cores
9A, 9B.
[0025] A pulley 17 is fixed to an axial-direction end on
the front bracket 12 side of the rotor shaft 8. A transmis-
sion belt (not shown) which moves in conjunction with a
rotary shaft of an internal combustion engine (not shown)
is wound around the pulley 17, and motive power is trans-
ferred via the transmission belt between the rotating elec-
tric machine 1 for vehicle and the internal combustion
engine. Near the axial-direction end on the rear bracket
13 side of the rotor shaft 8, a rotation position detection
sensor 18 for generating a signal according to rotation
of the rotor shaft 8 and a pair of slip rings 19 electrically
connected to the rotor winding 10, are provided. Each
slip ring 19 is formed from an annular conductive member
surrounding the outer circumference of the rotor shaft 8.
[0026] A pair of brushes 20 formed of a conductive
material are held by a brush holder 21 fixed to the rear
bracket 13. The brushes 20 are pressed by the pair of
pressing springs 22 in a direction to come into contact
with the respective slip rings 19. The brushes 20 and the
slip rings 19 slide in contact with each other along with
rotation of the rotor 7, and field current is supplied from
an external battery (not shown) to the rotor winding 10
via the slip rings 19. When field current flows through the
rotor winding 10, the claw-shaped magnetic poles 9c of
one rotor core 9A (or 9B) are magnetized to be N poles,
and the claw-shaped magnetic poles 9c of the other rotor
core 9B (or 9A) are magnetized to be S poles.
[0027] FIG. 1 shows a state in which a cover 26 of the
control device 3 is removed. The control device 3 includes
a power module unit 23 in which a power semiconductor
device is mounted, a heat sink 24 and a cooling fin 25
for cooling the power module unit 23, and the like. The
detailed configuration of the control device 3 is not directly
relevant to the present invention and therefore the de-
scription thereof is omitted here.
[0028] Next, the rotor 7 according to the present em-
bodiment 1 will be described in detail with reference to
FIG. 3 to FIG. 6. FIG. 3 is a side view showing the rotor
in which permanent magnets are not provided, and FIG.
4 is a partial side view showing the claw-shaped magnetic
poles and the permanent magnets of the rotor. FIG. 5
and FIG. 6 are partial sectional views of a part indicated
by line B-B as seen in the arrow direction in FIG. 4, and
in the drawings, the upper side is the radially outer side
of the rotor and the lower side is the radially inner side
of the rotor.
[0029] As shown in FIG. 3, in the rotor 7, the claw-
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shaped magnetic poles 9c of the rotor cores 9A, 9B are
engaged with each other and each claw-shaped mag-
netic pole 9c of one rotor core 9A and each claw-shaped
magnetic pole 9c of the other rotor core 9B are arranged
so as to be adjacent to each other in the circumferential
direction. As shown in FIG. 4, the bar-shaped permanent
magnets 28 are provided between the claw-shaped mag-
netic poles 9c adjacent to each other in the circumferen-
tial direction. Each permanent magnet 28 is magnetized
in such a direction as to reduce a leakage magnetic flux
between the two claw-shaped magnetic poles 9c adja-
cent to each other with the permanent magnet 28 there-
between. Arranging the permanent magnets 28 in the
rotor 7 enables a magnetic flux to be assuredly passed
between the stator 4 and the claw-shaped magnetic
poles 9c.
[0030] As shown in FIG. 5, at the outer-diameter-side
ends of the claw-shaped magnetic poles 9c of the rotor
cores 9A, 9B, flange portions 9d are provided so as to
prevent the permanent magnets 28 from coming off out-
ward in the radial direction due to a centrifugal force. As
shown in a modification in FIG. 6, flange portions 9e may
be provided at the inner-diameter-side ends of the claw-
shaped magnetic poles 9c, whereby each permanent
magnet 28 can be easily positioned in the magnet holding
portion 27.
[0031] The method for manufacturing the rotor 7 ac-
cording to the present embodiment 1 will be described
with reference to FIG. 7 and FIG. 8. First, as shown in
FIG. 7(a), one rotor core 9A is prepared which has the
cylindrical boss portion 9a having the through hole 9f at
the center portion in the diameter direction, the disk por-
tion 9b provided at the axial-direction end of the boss
portion 9a, and the plurality of claw-shaped magnetic
poles 9c extending in the axial direction from the outer
circumference of the disk portion 9b.
[0032] Subsequently, as shown in FIG. 7(b), the rotor
winding 10 wound around a bobbin 10a made of a resin
material is fixed to the one rotor core 9A. Next, as shown
in FIG. 7(c), the other rotor core 9B is combined with the
one rotor core 9A. Thus, the pair of rotor cores 9A, 9B
are arranged so as to be opposed to each other in the
axial direction with their claw-shaped magnetic poles 9c
engaged with each other. Further, as shown in FIG. 7(d),
the rotor shaft 8 is press-fitted to the through holes 9f
provided in the pair of rotor cores 9A, 9B.
[0033] Subsequently, as shown in FIG. 7(e), the cool-
ing fans 16A, 16B are fixed, by resistance welding, to the
axial-direction end surfaces of the pair of rotor cores 9A,
9B into which the rotor shaft 8 has been press-fitted. The
cooling fans 16A, 16B each have a plurality of blades
16a. The welding method for the cooling fans 16A, 16B
is not limited to resistance welding but may be laser weld-
ing.
[0034] At least one (in FIG. 7(e), rotor core 9B) of the
pair of rotor cores 9A, 9B has a cooling air passage 29
through which cooling air for cooling the permanent mag-
nets 28 passes. The cooling air passage 29 is an opening

portion communicating with the magnet holding portion
27. The cooling fan 16B is provided at the axial-direction
end surface of the rotor core 9B so as not to overlap an
end of the cooling air passage 29 in the axial direction.
Another cooling fan 16A is fixed to the axial-direction end
surface of the rotor core 9A.
[0035] Subsequently, the permanent magnet 28 is in-
serted into each magnet holding portion 27 from the axial-
direction end surface side of the rotor core 9B. As shown
in FIG. 8, the cooling fan 16B fixed to the axial-direction
end surface of the rotor core 9B is located so as not to
interfere with an area on an extension line in the longitu-
dinal direction of the permanent magnet 28 in the magnet
holding portion 27, i.e., an insertion path 30 through which
the permanent magnet 28 is inserted into the magnet
holding portion 27. Through the above process, the rotor
7 according to the present embodiment 1 is completed.
[0036] FIG. 9 is a schematic view showing the axial-
direction end surface of one rotor core of the rotor shown
in FIG. 8. In FIG. 9, for convenience sake, the blades 16a
are drawn two-dimensionally, but they are actually
formed three-dimensionally. In addition, the insertion
path 30 which is the area on the extension line in the
longitudinal direction of the permanent magnet 28 is ac-
tually not perpendicular to the drawing plane. In FIG. 9,
the position of the insertion path 30 when the axial-direc-
tion end surface of the rotor core 9B is viewed from the
front side is shown. On the axial-direction end surface of
the rotor core 9B, a longest distance R2 from the center
of the rotor shaft 8 to the outer periphery of the blade 16a
of the cooling fan 16B is set to be smaller than a shortest
distance R1 from the center of the rotor shaft 8 to the
insertion path 30 (R1 > R2).
[0037] In the present embodiment 1, the permanent
magnets 28 are inserted into the magnet holding portions
27 from the axial-direction end surface side of one of the
pair of rotor cores 9A, 9B. However, the permanent mag-
nets 28 may be inserted from both sides. In this case,
the cooling fans 16B that do not interfere with the insertion
paths 30 for the permanent magnets 28 need to be pro-
vided at the axial-direction end surfaces on both sides.
[0038] As described above, in the rotor 7 of the rotating
electric machine 1 for vehicle according to the present
embodiment 1, the cooling fan 16B fixed to the axial-
direction end surface of at least one of the pair of rotor
cores 9A, 9B is located so as not to interfere with the
area on the extension line in the longitudinal direction of
each permanent magnet 28, i.e., the insertion path 30
for each permanent magnet 28. Therefore, it is possible
to provide the permanent magnets 28 into the magnet
holding portions 27 in a state in which the cooling fans
16B, 16B are fixed to the axial-direction end surfaces.
Thus, the permanent magnets 28 are not influenced by
a magnetic field or heat caused when the cooling fans
16A, 16B are welded. Therefore, leakage of a magnetic
flux between the claw-shaped magnetic poles 9c can be
assuredly prevented.
[0039] In addition, in the method for manufacturing the
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rotor 7 according to the present embodiment 1, the per-
manent magnets 28 can be inserted into the magnet hold-
ing portions 27 after the cooling fans 16A, 16B are fixed
to the axial-direction end surfaces of the pair of rotor
cores 9A, 9B by welding. Therefore, the manufacturing
can be performed while welding of the cooling fans 16A,
16B does not influence the magnetic force of the perma-
nent magnets 28. Thus, it is possible to avoid such a
trouble in which the permanent magnets 28 are demag-
netized or are magnetized in undesired directions due to
a magnetic field or heat caused when the cooling fans
16A, 16B are welded.
[0040] In addition, since the cooling fan 16B is provided
so as not to overlap the ends of the cooling air passages
29 in the axial direction, cooling air readily flows into the
cooling air passages 29, thus providing a high cooling
effect on the permanent magnets 28. From the above,
according to the present embodiment 1, it is possible to
obtain the rotor 7 of the rotating electric machine 1 for
vehicle that can assuredly prevent leakage of a magnetic
flux between the claw-shaped magnetic poles 9c without
adding a new processing step or manufacturing device
and without increase in the manufacturing cost, as com-
pared to the conventional manufacturing methods.

Embodiment 2

[0041] FIG. 10 is a sectional view showing a rotor of a
rotating electric machine for vehicle according to embod-
iment 2 of the present invention, and FIG. 11 is a sche-
matic view showing an axial-direction end surface of one
rotor core of the rotor shown in FIG. 10. In FIG. 11, for
convenience sake, the blades 16a are drawn two-dimen-
sionally, but they are actually formed three-dimensional-
ly. In addition, the insertion path 30 which is the area on
the extension line in the longitudinal direction of the per-
manent magnet 28 is actually not perpendicular to the
drawing plane. In FIG. 11, the position of the insertion
path 30 when the axial-direction end surface of the rotor
core 9B is viewed from the front side is shown.
[0042] As shown in FIG. 10, in the rotor according to
the present embodiment 2, a cooling fan 16C having a
shape different from the cooling fan 16B in the above
embodiment 1 is fixed to the axial-direction end surface
of the rotor core 9B. As in the cooling fan 16B, the cooling
fan 16C is provided so as not to interfere with the area
on the extension line in the longitudinal direction of each
permanent magnet 28, i.e., the insertion path 30 for each
permanent magnet 28.
[0043] As shown in FIG. 11, on the axial-direction end
surface of the rotor core 9B, a longest distance R3 from
the center of the rotor shaft 8 to the outer periphery of
the blade 16a of the cooling fan 16C is set to be greater
than the shortest distance R1 from the center of the rotor
shaft 8 to the insertion path 30 (R1 < R3). However, each
blade 16a of the cooling fan 16C is located so as to avoid
the insertion paths 30, and the part at the longest distance
R3 of the cooling fan 16C is located between the insertion

paths 30 adjacent to each other in the circumferential
direction.
[0044] The other configurations of the rotor of the ro-
tating electric machine for vehicle according to the
present embodiment 2, the entire configuration of the ro-
tating electric machine for vehicle, and the method for
manufacturing the rotor are the same as those in the
above embodiment 1, and therefore the description
thereof is omitted here. The cooling fan 16B in the above
embodiment 1 has seven blades 16a, and the cooling
fan 16C in the present embodiment 2 has eight blades
16a. However, the number or the shape of the blades of
the cooling fan in the present invention is not particularly
limited.
[0045] In the present embodiment 2, the same effects
as in the above embodiment 1 are provided, and in ad-
dition, since the longest distance R3 to the outer periph-
ery of the blade 16a of the cooling fan 16C is greater than
that in the above embodiment 1, cooling performance of
the rotor 7 is improved. It is noted that, within the scope
of the present invention, the above embodiments may
be freely combined with each other, or each of the above
embodiments may be modified or simplified as appropri-
ate.

DESCRIPTION OF THE REFERENCE CHARACTERS

[0046]

1 rotating electric machine for vehicle
2 rotating electric machine body
3 control device
4 stator
5 stator core
6 stator winding
7 rotor
8 rotor shaft
9A, 9B rotor core
9a boss portion
9b disk portion
9c claw-shaped magnetic pole
9d, 9e flange portion
9f through hole
10 rotor winding
10a bobbin
11 case
12 front bracket
13 rear bracket
14 fastening bolt
15 bearing
16A, 16B, 16C cooling fan
16a blade
17 pulley
18 rotation position detection sensor
19 slip ring
20 brush
21 brush holder
22 pressing spring

9 10 
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23 power module unit
24 heat sink
25 cooling fin
26 cover
27 magnet holding portion
28 permanent magnet
29 cooling air passage
30 insertion path

Claims

1. A rotor of a rotating electric machine for vehicle, the
rotor comprising:

a pair of rotor cores each having a plurality of
claw-shaped magnetic poles at an outer circum-
ference thereof, the pair of rotor cores being pro-
vided so as to be opposed to each other in an
axial direction such that the claw-shaped mag-
netic poles of the pair of rotor cores are engaged
with each other;
a rotor shaft to which the pair of rotor cores are
fixed;
a bar-shaped permanent magnet provided at a
magnet holding portion formed by the claw-
shaped magnetic poles adjacent to each other
in a circumferential direction; and
cooling fans fixed to axial-direction end surfaces
of the pair of rotor cores, wherein
the cooling fan fixed to the axial-direction end
surface of at least one of the pair of rotor cores
is located so as not to interfere with an area on
an extension line in a longitudinal direction of
the permanent magnet.

2. The rotor of a rotating electric machine for vehicle
according to claim 1, wherein
the pair of rotor cores have a cooling air passage
communicating with the magnet holding portion, and
the cooling fan fixed to the axial-direction end surface
of at least one of the pair of rotor cores is located so
as not to overlap an end of the cooling air passage
in the axial direction.

3. A method for manufacturing a rotor of a rotating elec-
tric machine for vehicle, the method comprising the
steps of:

press-fitting a rotor shaft into a pair of rotor cores
each having a plurality of claw-shaped magnetic
poles at an outer circumference thereof, the pair
of rotor cores being provided so as to be op-
posed to each other in an axial direction such
that the claw-shaped magnetic poles of the pair
of rotor cores are engaged with each other;
fixing cooling fans, by welding, to axial-direction
end surfaces of the pair of rotor cores into which

the rotor shaft has been press-fitted; and
inserting a bar-shaped permanent magnet into
a magnet holding portion formed by the claw-
shaped magnetic poles adjacent to each other
in a circumferential direction of the pair of rotor
cores to which the cooling fans have been fixed,
from an axial-direction end surface side of at
least one of the pair of rotor cores, wherein
the cooling fan fixed to the axial-direction end
surface, of the pair of rotor cores, on a side to
which the permanent magnet is inserted is lo-
cated so as not to interfere with an insertion path
through which the permanent magnet is inserted
into the magnet holding portion.

4. The method for manufacturing a rotor of a rotating
electric machine for vehicle, according to claim 3,
wherein
on the axial-direction end surface, of the pair of rotor
cores, on a side to which the permanent magnet is
inserted, a longest distance from a center of the rotor
shaft to an outer periphery of the cooling fan is small-
er than a shortest distance from the center of the
rotor shaft to the insertion path.

5. The method for manufacturing a rotor of a rotating
electric machine for vehicle, according to claim 3,
wherein
on the axial-direction end surface, of the pair of rotor
cores, on a side to which the permanent magnet is
inserted, a longest distance from a center of the rotor
shaft to an outer periphery of the cooling fan is great-
er than a shortest distance from the center of the
rotor shaft to the insertion path, and the cooling fan
is located so as to avoid the insertion path.
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